The usefulness of the Ott-Grebogi-Yorke control method is demonstrated by stabilizing a chaotic NMR-laser system around an unstable period-one orbit. We have used a six-dimensional delaycoordinate embedding technique in order to fully determine the stability properties of the orbit controlled. Our analysis yields small time-dependent perturbations of the system quality factor capable to perform real-time control.
A nonlinear dynamical system may exhibit chaotic spatio-temporal behavior as a suitable control parameter is varied. Elimination of aperiodicity is often desired. The difficulty of the task is clearly related to the complexity of the dynamics. Ott, Grebogi, and Yorke [1] first had the idea to take advantage of the properties of a chaotic system, i.e., the sensitivity to small perturbations and the ergodicity of the motion, in order to control the dynamics. Here, control means to sway the system so as to bring it in a reproducible, predictable state. This can be achieved by an intelligent feedback technique in which small, carefully chosen, time-dependent perturbations are applied to one of the control parameters.
We start from the assumption that a chaotic attractor is interspersed with an infinite number of dense unstable periodic orbits, providing a convenient reservoir of possible trajectories to stabilize on. The goal was not to force the system to follow some arbitrary periodic perturbation, but to hold the chaotic motion close to an already existing unstable periodic orbit. This can be realized by confining the trajectory on the stable, attracting manifold of the chosen unstable orbit by means of repeated intelligent perturbations. We have implemented that method to a parametrically First, the unstable periodic orbits are extracted from a chaotic time series embedded in a six-dimensional phase space [3, 4] . Second, we determine the local unstable and stable manifolds at some point (i.e., the control station) on a given unstable periodic orbit [5] . Third, we systematically investigate the influence of the control parameter (i.e., the quality factor of the laser system) upon the position of the control station in phase space. Finally, the real-time control procedure takes place: the state of the laser is reconstructed and its analysis yields the magnitude of the perturbation which is directly applied to the control parameter. 
